The T-strain mycoplasmas are distinguished from the classical mycoplasmas by their tiny colonies, ability to hydrolyze urea, lower pH optimum for growth, and different susceptibility to several drugs (14) . T-strains are common inhabitants of the human genital tract and oral cavity and have also been isolated from other animals (13, 15) . In spite of their wide occurrence and possible importance as human pathogens, the T-strain mycoplasmas have not been classified as yet. The main reason for this failure is the extremely poor growth of the T-strains in the best culture media available. Thus, T-strains attain maximal viability titers only 1/100 to 1/1000 as high as the large colony mycoplasmas (7) . Such low titers and fastidious growth impede the serological and biochemical analysis of the T-strains and consequently their classification. Of the serological methods available for mycoplasma classification, only the metabolism inhibition test has proved to be useful since it requires minute numbers of organisms (3, 8) . The results of this test indicated that 13 T-strains isolated from man are related but not identical. It has therefore been suggested that the T-strain group resembles Mycoplasma hominis in serological heterogeneity (7) . On the other hand, analysis of the deoxyribonucleic acid (DNA) base composition of seven of the T-strains used in the serological studies of Ford (3) and Purcell et al. (8) did not reveal any significant difference between the strains; the guanine plus cytosine content varied within the narrow range of 27.7 to 28.5% (2) .
In view of the importance of determining whether the T-strains isolated from man form a heterogeneous group of different species or a more homogenous group consisting of closely related strains, the electrophoretic technique of Razin and Rottem (10) has been applied to 12 of the 13 strains examined by Ford (3) and by Purcell et al. (8) . Analysis of the electrophoretic patterns of cell proteins in polyacrylamide gels has proved to be a most dependable tool in the classification of various microorganisms (4, 9, 11, 12) . The results reported in this communication indicate that the 12 T-strains represent a group of closely related strains possibly belonging to a single species.
MATERIALS AND METHODS
Organisms and growth conditions. Twelve T-strain mycoplasmas were examined. Strain T-960, an isolate from a patient with nongonogococcal urethritis (NGU), was obtained from M. C. Shepard (Naval Medical Field Research Laboratory, Camp LeJeune, N.C.). Strains T-23, T-7, T-27, T-31, T-58, T-354, and Cook, also recovered from patients with NGU, were obtained from D. K. Ford (University of British Columbia, Vancouver, B.C., Canada). Strains He-U, St-U, and Th-U were isolated from the urethra, and strain Bo-T from the throat of healthy young adult male prisoners (Hill et al., unpublished data). All the strains were thrice-cloned and their broth cultures were kept at -70 C.
The growth medium consisted of 2.1% PPLO Broth (Difco), 10% Fresh Yeast Extract (Microbiological Associates, Bethesda, Md.), 1% PPLO Serum Fraction (Difco), 0.1% urea, 0.002% phenolred, and 1,000 units of penicillin G per ml. The pH level of the medium was adjusted to 6.0. One batch of organisms was grown in the same medium to which 0.05 MN-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES) buffer (Sigma Chemical Co., St. Louis, Mo.) was added, as recommended by . The pH level of the buffer-containing medium was adjusted to 6.6. The same batches of PPLO Broth, Yeast Extract, and PPLO Serum Fraction were used throughout the study to assure standardization of the medium. The medium was dispensed in 5-liter volumes in 6-liter Erlenmeyer flasks. The inoculum per each flask consisted of 2 to 3 ml of a frozen broth culture of the 702 on November 1, 2017 by guest http://jb.asm.org/
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TAXONOMY OF T-STRAINS tested T-strain. The flasks were incubated statically at 37 C for 2 to 4 days. The organisms were harvested by centrifugation in a Sorvall RC-2 refrigerated centrifuge equipped with a continuous flow attachment. The centrifuge was run at 15,000 rev/min and a flow rate of 1 liter per hr. The sedimented organisms were washed three times in 0.25 M NaCl and were suspended in 10 ml of this solution. The amount of cell protein in the suspension was determined by the method of Lowry et al. (5) . The cells were then sedimented by centrifugation and 0.2 ml of phenol-acetic acid-water (2:1:0.5, w/v/v) was added to each milligram of cell protein in the pellet. The suspension was left at room temperature overnight, and the insoluble material was removed by centrifugation at 15,000 X g for 30 min.
Polyacrylamide gel electrophoresis. Polyacrylamide gels containing 7.5% acrylamide, 35% acetic acid, and 5 M urea were prepared as described before (10) . The clear solution of cell material in phenol-acetic acid-water was placed on top of the gel by using the same quantities and sucrose solution as described by Razin (9) . A minute drop of a 1% Rhodamine 6G solution in the phenol-acetic acid-water mixture was added as a marker dye to indicate the migrating front. Electrophoresis was carried out at room temperature for 2.5 to 3.0 hr at a constant current of 4 ma per tube. The gels were stained with 1% Amido Black lOB. Destaining was done by immersing the gels in 500-ml volumes of 7% acetic acid. The acetic acid was replaced at least twice. Destaining was usually complete within 48 hr. Densitometer tracings of the stained gels were made in a Gilford 2400 spectrophotometer equipped with a model 2410 scanner.
RESULTS
The addition of HEPES buffer to the growth medium increased the yield of organisms with most of the T-strains examined ( Table 1 ). The pH of the HEPES-containing medium was adjusted to 6.6, since Manchee and Taylor-Robinson (6) reported that at a lower pH components of the medium tended to precipitate. The possibility that medium proteins may precipitate and sediment with the cells during their harvest presented a serious problem because of the extremely low yields of cell protein obtained with the T-strains ( Table 1 ). The precipitation of medium proteins was therefore examined in a series of experiments in which 5-liter volumes of uninoculated medium were incubated at 37 C for 48 hr and centrifuged under the same conditions used for collecting the organisms. When the medium contained 20% unheated horse serum, a sizable sediment, composed mostly of protein, was obtained; however, when 1 % PPLO Serum Fraction replaced the horse serum, the sediment was very small or negligible. The T-strains were therefore grown for the electrophoretic analysis with PPLO Serum Fraction instead of horse serum. Titers of T-strains (color-changing units in urea broth 5 liters of uninoculated medium containing 1 % PPLO Serum Fraction and 0.05 M HEPES buffer (pH 6.6) was incubated for 24 hr at 37 C. The pH of the medium was then brought up to 7.8 with sterile N NaOH to imitate the pH change which takes place in T-strain cultures, resulting from urea breakdown. The medium was incubated for another 24 hr at 37 C and centrifuged. The resulting small sediment was washed three times with 0.25 M NaCl, and its protein content was determined and found to be 1.7 mg. The electrophoretic pattern of the sedimented medium proteins was totally different from that of the proteins of a T-strain grown in the same medium and harvested under the same conditions (Fig. 1) . The precipitated medium proteins exhibited very few protein bands, the major one having no parallel band in the T-strain pattern. Furthermore, electrophoresis of the PPLO Serum Fraction, which essentially is the only source for protein in the growth medium, revealed a pattern completely different from that of the T-strain (Fig. 1) . Electrophoretic analysis was carried out on two different batches of each of the T-strains. One batch was grown with HEPES buffer and the other was grown without buffer. The electrophoretic patterns of the two batches were essentially the same with all the strains tested, indicating that changing the growth medium by adding buffer did not influence the gross protein composition of the organism. RAZIN (10) . The differences between the electrophoretic patterns of the T-strains included in our study, when compared to differences in the patterns of different mycoplasma species (9), do not justify the inclusion of the T-strains tested in more than one species. Thus, the differences in the patterns of some of the strains included in M. hominis (9) are far greater than those found among the T-strains. Unfortunately, the serological data available for the T-strains were obtained with the metabolism inhibition test only. This test, which is Of Medium known to be very sensitive and highly specific, accentuates differences rather than relationships among strains within a species (8) . Considering the results as a whole, the electrophoretic patterns of the 12 strains tested were strikingly similar. Thus strains Bo-T, T-960, T-23 (Fig. 2) and strains He-U, T-27, and T-7 (Fig. 3) exhibited almost identical patterns. Minor differences between the strains were seen only in the distribution of some of the narrow protein bands at the upper part of the gels. The other strains tested (Fig. 4 and 5) showed again the same basic pattern with variations in one or a few protein bands. In many cases the variations were rather in the quantity of the protein migrating in a certain band. Figure 6 was compounded to represent the most distinguished differences in the patterns found in our study. Again, in spite of the differences noticeable at the upper half of the gels, the similarity of the basic pattern is remarkable. logical relationships can better be detected by complement-fixation and immunodiffusion tests (1) . The difficulties encountered in obtaining sufficient cell material required for these tests prevent their use with the T-strains. Nevertheless, even the results of the highly specific metabolism inhibition test reveal a considerable degree of relatedness among the T-strains (3, 8) . This relatedness was also observed in a more recent study (Hill et al., unpublished data) where 16 of 17 T-strains isolated from the human genital tract appeared to be related to strain T-58 or T-23, or both, and in addition most of the isolates demonstrated various degrees of relatedness to one or more of the other T-strains.
The electrophoretic results and the DNA base composition data (2) support, in our view, the classification of the T-strains examined in one species.
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